W
hile recent attention has been focused on the unique aspects of teens in the workplace, most studies to date have evaluated working high school students. [1] [2] [3] [4] In response, injury prevention measures such as improved safety training and work permit systems are being designed for 15-18 year olds. Less attention has been given to the children as young as 9 who are working in the United States and being injured or even killed on the job. In May 2000, a 9 year old Wisconsin boy was killed while delivering newspapers and in February 2001, a 14 year old Alabama boy was killed when he fell off the roof on which he was working. 5 Although injuries that result in death are reported, almost no information exists on the number of middle school children who are working, the types of jobs they are doing, the injuries they are receiving, and the job training they are being given.
Nationally, the official estimate of employment derived from the Current Population Survey conducted by the Bureau of the Census does not provide information for youth under the age of 15. State specific data are limited to individual research projects or analyses of workers' compensation data. However, workers' compensation is paid only for injuries that meet certain criteria. For example, in the state of Wisconsin, workers can receive compensation only if they are unable to work for three consecutive days because of a work related injury. An additional limitation in workers' compensation data is that the data do not cover informal work situations, such as working for an individual doing lawn care or babysitting, or working on a family farm. Furthermore, youth might not apply for workers' benefits because they might not realise that they are eligible for benefits.
Results from the National Longitudinal Survey of Youth, 1997 (NLSY) indicate that nearly 50% of the youth in the study reported working at some point while they were 12 years old. Females of this age were more likely to work in babysitting, whereas males were more likely to be involved in yard work. 6 Although the NLSY provides insight into young workers, the age range is limited to those children age 12 years and older.
The lack of state and federal data regarding working children age 10-14 years prompted this study to provide a better picture of the type of employment, injuries sustained, and hazards encountered on the job. Collection of these types of data can provide information for states to introduce interventions targeted at preventing injury among working children.
METHODS

Data collection
In 1999, the Wisconsin Division of Public Health, Bureau of Occupational Health (BOH) began a project to implement a new model for childhood occupational injury surveillance. As a component of the project, a cross-sectional anonymous survey was developed to investigate employment, injury, work related habits, and school performance among Wisconsin youth. Some of the survey questions were taken from youth employment surveys developed by the Injury Prevention Research Center at UNC-Chapel Hill and from the Industrial Accident Prevention Association in Toronto, Ontario. Once the survey was developed, it was pilot tested in one Wisconsin high school to ensure that the students understood the questions and to determine the amount of time it would take to complete the survey.
Once the pilot test was completed, five school districts and one large urban school were chosen to participate in the study. The school districts were selected from the five public health regions of Wisconsin, to ensure that the survey results would be representative of youth throughout the state. To be included in the study each of the school districts had to: (1) have a diverse population; (2) be willing to participate in the survey process twice a year for three years; (3) have a work permit programme on site or be willing to establish a site; (4) be willing to pilot a computerised work permit programme at their school; and (5) maintain updated occupational safety and health educational materials.
In October 2001, during a preselected time of the day, each teacher in the schools was asked to administer the survey to students. An instruction sheet was provided and read prior to the students taking the survey. Working students required 5-10 minutes to complete the survey, whereas non-working students required 1-3 minutes to finish. When the students were finished, the teachers collected the surveys and returned them to the district office, where an employee of the Department of Health and Family Services, Division of Public Health picked them up.
Of the 10 366 students in the participating middle schools, 5499 (53%) students completed the survey. Although we are uncertain as to why the response rate was only 53%, we suspect that not all teachers administered the surveys as directed or that some of the teachers forgot to return them.
However, among students in participating classrooms, 89% responded to the survey. On review of the surveys, 35 were removed from the study because of inappropriate responses. Therefore, a total of 5464 surveys were included in the analysis for the 2001 summer.
Statistical analysis
Data from the surveys were analysed using SAS (Cary, NC). To obtain a description of injury and employment among working youth, aged 10-14 years, frequencies and counts on the survey questions were done for all students who responded to the survey. Comparisons between male and female students were done using x 2 analysis. To examine the individual effects of predictor variables, sociodemographic variables, and work characteristics on injury status, simple logistic regression, modelling each independent variable on injury status was used to calculate crude prevalence odds ratios (OR) and 95% confidence intervals (CI). To evaluate the effect of several predictor variables on injury status, multivariate logistic regression was used to calculate adjusted odds ratios (AOR) and CIs. The variables that were statistically significant in the crude analysis were used in the multivariate logistic regression to determine the strongest predictors of injury after controlling for other independent variables. Independent variables and interaction terms that were significant at p , 0.05 were maintained in the model.
RESULTS
Characteristics of the respondents
Of the 5464 surveys included for analysis, 58% (n = 3189) of the students marked ''Yes'' to the question ''During the past summer, have you worked?''. Table 1 displays the characteristics of the 3189 students. The majority were white (56%), attended school in a medium sized city (70%), and were between the ages of 12 and 13 years (64%). Forty six per cent worked one job during the summer, 27% worked two jobs, and 22% worked three or more jobs during the summer months. Most (60%) students reported that they worked at the same job during the school year.
The children worked from less than five hours a week to over 40 hours a week. Most (62%) of the students worked 10 or fewer hours per week; however, 5% reported working 40 or more hours per week. Males were more likely than females to work 40 hours or more per week (6.1% v 4.2%; p = 0.034).
During the week, 43% of the students reported working before 7 00 pm, 32% reported working between 7 00 and 11 00 pm, and 6.0% reported working after 11 00 pm. Females were more likely to work after 11 00 pm than were males (8% v 5%, p = 0.014). Over half of the students reported working before 8 00 am at least one day between Monday and Friday. Table 2 shows the jobs most frequently reported by students. For both males and females, the greatest number of students (n = 1575) worked in a category that was defined as ''employed by an individual for services at his/her home, e.g. babysitting, lawn care''. Of the 1007 females who reported working in this category, 92% responded that their major task was babysitting. Of the 568 males who reported working in this category, 66% responded that the major task was lawn care.
Jobs and tasks
Many (509) students reported being ''self-employed''. The tasks the female students reported doing included babysitting (n = 218), dishwashing (n = 99), and cleaning tables, floors, and rooms (n = 88). The tasks the males reported included lawn mowing (n = 179), babysitting (n = 124), and dishwashing (n = 81).
Working in family owned businesses and family owned farms was frequently reported by both males and females. However, the tasks that the students performed at the jobs differed by sex. On family farms, males were more likely to be involved with animal care (n = 89), lawn mowing (n = 89), and harvesting and planting crops (n = 82), whereas females were more involved with babysitting (n = 103), animal care (n = 90), and harvesting and planting crops (n = 52). In family businesses, males were more likely to be involved with lawn mowing (n = 117), babysitting (n = 84), and painting (n = 62), whereas females were more likely to be involved with babysitting (n = 136), cleaning tables, floors, and rooms (n = 64), and dishwashing (n = 49).
Many students reported that they worked jobs in a category defined as ''other''. Jobs that were frequently mentioned by students included working at auto repair places, golf courses, cleaning companies, movie theatres, fairs/carnivals or concession stands, landscaping, and umpiring/refereeing. Table 3 shows injury characteristics. Of the 3189 students who worked during the summer, 18% reported that they were injured on the job. When injuries were analysed by the industries where they occurred, 37% of students who worked on family farms were injured, 24% of students with jobs in newspapers were injured, 21% of students who worked in family businesses were injured, 20% of students who were self-employed were injured, and 14% of students who worked for an individual doing services in the home were injured.
Injuries
More males were injured than females (22% v 15%, p , 0.001). The injuries that occurred most frequently among both males and females were cuts, bruises, and sprained muscles. Males were injured frequently in the hands (26%) and arms (20%); whereas females were frequently injured in the hands (37%) and legs (20%). The major causes of injury for both sexes included slips, trips, and falls from flat surfaces, knives or sharp objects, and falling objects.
Of the 575 students who were injured, 149 (26%) reported that the injury affected their activities at home, work, or school for longer than three days. Overall, more males reported being affected by their injury than did females (29% v 21%, p , 0.0001).
Besides being injured more often, males were also more likely to have a ''near-miss'' incident at work and to be asked to do something they felt was dangerous. Fifteen per cent of the male students reported being almost injured at work compared with 7% of females (p , 0.0001). Thirteen per cent of males reported being asked to do something they felt was dangerous compared with only 5% of females (p , 0.0001).
Overall, 41% of the middle school students who worked reported that they received safety training before starting their jobs, 22% received a safety manual, and 50% were informed of their legal rights. However, females were more likely to report receiving training (46% v 35%, p , 0.0001), receiving a safety manual (30% v 19%, p , 0.0001), and being informed of their legal rights as employees (55% v 45%, p , 0.0001) than were their male counterparts. Table 4 shows the results of the bivariate and multivariate analysis. The factors most strongly associated with a child having an injury were: having a ''near-miss'' incident (AOR 6.61, 95% CI 4.92 to 8.89), having a co-worker injured (AOR 2.65, 95% CI 1.95 to 3.60), and being asked to do something dangerous (AOR 2.25, 95% CI 1.61 to 3.14). Other positively associated variables included being non-white, and living in a large city.
Factors associated with injury
Middle school students who responded that they received safety training before starting their job and those who stated they were informed of their legal rights were not less likely to be injured than their peers.
DISCUSSION
There is a common misperception that middle school children, aged 10-14 years, are not working in the United States. However, the results of our study show that over half of middle school students surveyed were working during the summer, and the majority of the students worked the same job during the school year.
Many of these students and their parents may not know what the child labour laws are, what tasks they can legally do, when they need to get a work permit, and what to do if they become injured on the job. As Barrett states in a recent article on working teens, ''many youth are working in unsafe conditions, and without proper training or supervision, and their parents aren't even aware of it''. In our study, males were more likely to be injured than females and were more likely to report that their injury affected their activities for three or more days. Males may be injured more frequently and more severely, because the tasks they do at work are potentially more hazardous. For example, in most job categories, males predominately reported doing lawn care or lawn mowing as their major task. Females, however, were more likely to report babysitting as their major task.
Factors from the multivariate analysis that were associated with injury, such as having a near-miss incident, being asked to do something dangerous, and having a co-worker injured may be ''warning signs'' that suggest needed changes in working conditions or working behaviours.
The findings from this study should be interpreted with caution. While we chose schools representative of the five public health regions of Wisconsin, some schools or classes may not have participated in the study. Because the study was completely anonymous, we were not able to determine what classes and/or schools did not participate in the survey.
State and federal child labour laws may not adequately reflect today's workplaces, work hazards, and job tasks. While children under age 14 are prohibited from being employed in non-agricultural occupations covered by the Fair Labor Standards Act (FLSA), jobs such as informal employment, newspaper delivery, and work on family farms or in family businesses are exempt from child labour laws. The prevalence of reported injuries in these occupations was high. Thirty seven per cent of the children working on family farms reported being injured, 24% working in newspaper delivery reported being injured, and 21% of the children working in family businesses reported being injured. Since high rates of injury are occurring in occupations not currently covered by child labour laws, review of the existing federal laws is warranted.
While high school students get very little occupational safety and health training before they start working, middle school students are provided with even less information. Less than half of the students in our survey reported receiving any type of safety training. Even when the students did receive training, they were no less likely to be injured than were their working peers. Further investigation of ways in which to make safety training more effective in this age group is needed. Perhaps methods such as developing age appropriate and developmental level appropriate safety materials is one way to improve safety knowledge. Another method may be to incorporate general safety education and training into a school curriculum.
